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Abstract of corresponding document: US5994410 
A method of treating a free radical-related 
medical condition. The method includes the step 
of administering to a subject in need of such 
treatment an effective amount of a compound of 
the formula F(-X)m wherein F is a fullerene core; 
each X is independently OH, (CH2)n-S03H, or a 
metal salt of (CH2)n-S03- in which each n is 
independently 2-50; and m is 2-40. 
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T&D, ^^TCMiLT-R-, -R-Ar-, - 
Ar-, ^ctt-Ar-RTJ.D, ^iTDMilT 
-OH, -SH, -SO,", -OSO,\ -cor, — 
PO,-', -O-POr 1 , -NH,, ~NH,\ — N f H 
iR.' * — N + H R a ' R/ , £fcte-N + R.' R b ' R 
« ' TfeD, *LTmttO-3 0T*0, n«l-30 
TfeO, ^LTm:feJ;^n0^fH32-3 OT&D, £ 
-tR, R,, R,, R 3 , R., R h , R c , R d , R a ' , 
R b ' , &cktfR c ' ©ft^rJiaScbTC,^ :o7JI/^ 
T*0, tLTArliaftbTC. 4 ,7'J-^"e* 20 

a] o 

[0 0 0 6] #5S9!fc:J;n«. £»^«Kljg^tt:<D*3 
F (-X) . (-Y-Z) . 

-co,-, -so, - , -sh, -oh, -por 2 , - 

N H t , -NH,\ — N* H, R, , -N + HR.R b , 

ti — N 4 R, R b R c ~C$> 0 , ^(^)YH-A-B-7?» 

0, £ uTAfJttil/T- CH, -, -O-, -NH 

-, - S -, -O-CO-, -O-CO-O-, -O- 30 

CO-NH-, -NH-CO-NH-, Sfctt-NH- 

CO-T&D, fLTBttSfiLT-Ri-O- [S i 

(CH,) ,-0~] ,00, C- :ooo7;l/^;U (2ffi 

(Dm . C- „7;W1/7'J-JI/ (2fliO*) , C 
,~ ,.7U-^7JW (2 0B<&*) , (C,~ ..TJM^ 

;ux-^;u) ,~ ,oo, (c. n7J^7U-;i/x- 

7^!/) i- ,oo, (C 7 . t ,7U-;i/7M^x-fW 

.-,oo, (c. so 7;i/+;i/X7f;i/) ,~ , 00 , (c 
7. « 0 7U-;i/xxrM ,oo, (c- 7oT;u^;i/7 

U-^X^fM ,oo, (C a ~ i%TV—)VT)V*r)V 40 

xxfM ,~ ,oo, (c S oT;u^^^u^» 

,-,oo, (C,o. ,«7;^^7U-JI/^1/^ 

» .oo, (Co- ..7U-^7^;Wl/^» 

,00, . (C- 5 o7i^;Wl/7) ,- ,00, (C 
,0- ,,7M;i/7U-JWU7) ,- ,00, (Co- ,o7 
U-^7JWWl/7) ,00, (C_ so7JU^;i/7 
5 H) , - ,oo, (C. ..7U-;i/T5 F) ,- ,00, 
(C. „7WA7U- K) ,- , 0 o, (C- 70 
7U-*7;W75 K) ,- .oo, Mi*C.- ,o7;u 

,00, («*c,~ «,7;^7U-M so 



) #BB¥9 - 1 3 6 9 6 4 

8 

,- .oo, (sstKC- .,7U— ;i>t;u*;w ,00, 
(«»c,~ 3o7;i^;u) ,.,00, <«»c. „7W 

)V7V-)V) , - ,00, (MC. 

;w .- .00, (c~ , 0 7;i/^;i/^7 >x-^;io 

,- ,00, (Co- ,..7M^7'J-;WW>I-f 

^) ,- ,00, (c, 0 - ,oo7'j-;i/z;i/^;i/^u^>x 
— t^w »oo> (C- to7;wwi/^>xxt 
jio .oo, (Co- ,,,7;wi'7 | J-;^i/^>x 

,00, Sfctt (Co- .00 7>J- )VT)V^r)V 
^l/^>XXfJW ,- i,.T?*D, €-^0}Zte-C-D 
TSD/uCtCfMSLT-R-, -R-Ar-, - 
Ar-, tftli-Ar-R--e»D» -tbTDttffllib 
T-H, -OH, -SH, -S0 3 ", -OSO3-, -C 
O,", -POr 1 , -O-PO," 2 , -NH : , — N 
H,\ — N* Hj R a ' , -N f HR, ' R b ' , £7cte-N 
*R.' Rb' R c ' T£>0, flTm«0-3 0 (fc£x. 
te\ 1-16, Sfelil-12) T'&D, n^0-30 
0-16, $&B0-12) T&D, -^L 
Tm*itfn©^tHj;2-3 0 (fc£pU£, 4-16, 
Sfctt6-1 2) TfcO, ::tR, R, , R : , R, , 
R., R>, R £ , R d , R/ , R b ' , te&XSK* ' <D& 

^ttasi/TC- 2 o7;i/^;u-ea&o> fitArM 
[0007] r^^wfcfc^ttoasttKj i:±o* 

[0008] r7jni/>^j (Ccfco^s^nat><7)« 

*K»^»4fct^.KC.o, CH,, C 6I , C ei , 
C, C 7 i, CO,, ChN,, CO,, CO,, c 
icOn CnO,, C 7i O,, CN,, C T ., CtiC 
C?g, Cj, O,, C 81 , Oj i o, , c 84 , c, 4 o, , 

c, cc te£<Dmmm?frzti2> j !r-zSfc2ti 
[0009] co, (oh) .[icaw^^A 

Xl/>iMO«S)^« ftS^Ttt, CO, (NR 

[0 0 10] *<<7>Wffiffl^(0«iSttE4TfcS-^^8K^ 
cD^^^^S^co + ^^^nTi/^ : 7JI/^;UX— 
;U (-R-O-) , 7M*7U-;H-f* (-R- 
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A r — O — ) , 7'J-;i/7^X-7-^ (-Ar-R 
-O-) , 7MJl/XXf;P (-R-O-CO-, -R 
-CO-O-, — R, - CO-O-R, - 0- CO-, S 
fctt-Ri -0-CO-R,-CO-0-) , 7'J-Jl/X 
XfJl^ (-A r -O-CO-, -A r-CO-O, -A 
r,-CO-0-Ar,-0-CO-, ^fcd-Ar,- 
0-CO-Ar,-CO-0-) , 7M^7 I J-;PX 
(-R-Ar-O-CO-SfcB-R-Ar-C 
O-O-) , 7U-;i/7M;i/XXr^ (-A r -r- 
O-CO-^fcli-Ar-R-CO-O-) , 7)V*r)V 
V\s&> (-R, -O-CO-NH-R, -NH-CO- 
O-) , 7;WU7"J—;Wl^> (-R.-Ar-O 
-CO-NH-R: -NH-CO-O-, -R-Ar,- 
O-CO-NH-A r, -NH-CO-O-, 
Ri-O-CO-NH-Ar-R, - Ar-NH-CO- 
O-) , TU-^T^WWU^ (-A r -r, -o 
-CO-NH-R, -NH-CO-O-, -Ar,-R- 
O-CO-NH-A r, -NH-CO-O-, ifctt- 
A r, -O-CO-NH-A r, -R-A r, -NH-C 
O-O-) , 7M;^l/7 (-R.-NH-CO-N 
H-R, - NH-CO-NH-) , 7;W7'J-;^ 
1/7 (-R,-Ar-NH-CO-NH-R,-NH-C 
O-NH-, — R — A r, — NH — CO — NH — A r 2 — 
NH-CO-NH-, *fctt-R, -NH-CO-NH 
-A r -R, -A r -NH-CO-NH-) , 7U-^ 
7;^J^I/7 (-Ar-R, - NH-CO-NH- R, 
-NH-CO-NH-, -Ar, -R-NH-CO-N 
H — A r , — NH — CO — NH — , ^-Ar.-NH 
-CO-NH-Ar, - R-A r, - NH-CO-NH 
-) , 7)V*)V7^ H (-R-NH-CO-, -R-C 
O-NH-, -R.-CO-NH-R, - NH-CO-, 
*fctt-R, -NH-CO-R, -CO-NH-) , TV 
—)IT^ F (-A r -NH-CO-, -Ar-CO-N 
H-, - A r, -CO-NH-A r, -NH- CO-, £ 
fctt-A r , -NH-CO-A r, -CO-NH-) , T 7 
)V*)V7V—)V7^Y (-R-A r -NH-CO-, - 
R-CO-NH-A r -NH-CO-, £Acte-R-N 
H-CO-A r -CO-NH-) , 7 V — )V7 )V*r )V7 
^ K ( — A r — R — NH — CO — > -Ar-CO-NH 
-R-NH-CO-, Sfc^-Ar-NH-CO-R- 
CO-NH-) , Hkfr7)V*)V (-R-CO-O-CO 
-) , «*7;WI/7U-^ .(-R-A r -CO-O- 
CO-Sfett- R-CO-O-CO- A r-CO-O- 
CO-) , 9ki£7V—)V7)V*)V ( — A r - R- CO- 
0-CO-£fcte-A r-CO-O-CO-R-CO- 

o-co-) , (-r-o-co-o 

-) . KR7JWP7U-;!/ (-R-Ar-O-CO- 
0-£fcte-R-0-CO-0-A r -O-CO-O 
-) > VUk7V—)V7)V*)\, (-A r -R-O-CO- 
O-Sfc^-Ar -O-CO-O-R-O-CO-O 
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-) , 7)V*Wl'& >X— (-R.-O-R, -O 
-CO-NH-R, -NH-CO-O-) , 7)V*)V7 
V—)W\s#>x.—t)V (-R, -O-R: -A r -o- 
CO-NH-R, -NH-CO-O-, - R, -O-R, 
— A r , — O— CO — NH — A r , — NH — CO — O — , 
Sfcte-R, -0-R ! -0-CO-NH-Ar-R ! - 
A r -NH-CO-O-) , 7 U —)\,7)V*r)VV V$? > 
X— tJJ/ ( — A r — R, - O-Ri-O-CO-NH-R 
,-NH-CO-O-ife^-Ar, -R, -O-R, -O 
10 — CO — NH — Ar, - NH-CO-O-)', 7)l*c)l 
0 l/^>XXf^ (-R, -O-CO-R, -O-CO- 
NH-R, -NH-CO-O-SfcB-R, -CO-O- 
R, -O-CO-NH-R, -NH-CO-O-) , 7 )l> 
3rJl7 U V$ >XXfJl/ (-R, -Ar-O-C 

O-R, -O-CO-NH-R, -NH-CO-O-, - 
R.-Ar-CO-O-R, - O-CO-NH-R, - N 
H-CO-O-, -R, -A r, -O-CO-R, -O- 
CO-NH-A r, -NH-CO-O-, — R, — A r — 
CO-O-R, - O-CO-NH-A r,-NH-CO- 
20 O-, -R, -O-CO-R, -O-CO-NH-A r - 
R, -Ar -NH-CO-O-, Sfc^-R.-CO-O 
— R: — O — CO — NH — A r — R 3 — A r — NH — CO 
-O-) , iitf 7 U - ;P7J WW l/^ >IXr* 
(-Ar-R, - O-CO-R, - O-CO-NH-R, 
-NH-CO-O-, -A r - R, -CO-O-R, -O 
-CO-NH-R, -NH-CO-O-, — A r , — R, 
-O-CO-R, - O-CO-NH-A r,-NH-CO 
-O-^fcH-A r, - R, - CO-O-R, - O-CO 
-NH-A r, -NH-CO-O-) . ^^TttfflSft 
30 Tl^SB^R, R,, R,, R,:fcJ:tfAr ^0J*fflS* 

of&o t c: 5 -efie/B * nr Dta-st u t> c 

^(D<fc5&7;i/Xl^>K3lfls: 
*^A3 7>r;^-*Tjlt«aSai«g«l (free radical-s 
cavenging agent) £ LTfc b < ttSMSEJSttaifliai, 
i<fc^/tri©*©j|IBtt^«fcO*j«-rsfc4:iL«- NO 
40 *«t^ • NO, ftfCNO, »«*£«iKT*&»fc*A 

Cffl^SI^LT, X + >-dr7P-->3>*5ctlX>fbtt 
ft) , ft&^KiffiioatKaiHXftM, fciAfcB**** 



11 

[0 0 12] LfcjUbT, #RW<D*8HrtfcHU (1) 
CO 0 1 3] SB^i^i^^g^K^ 

■r5a#t-»fc-r*xaft*tf. ska 

[0 0 15] 

i^m^mmomm] zz.\zmmztiT^z^<-Dfr<D 

[0016] *»tt©#u t Kn^x;Mb^nfc^;ux 
U>R3M*\ C Sfl (OH) x, Sfctt7RiJt+y-hH 

p+^Hksnfc7;i/xi/>R»ft 1 cox (oh) 

(a) 7;pxuy— i»4, 3r)il3 ;t})V#>m (r 
CO,H) ©flHETTOjiB»*fc*W-**BI*a:C..* 
fcttCo (8 4%) 43cfctXC,. (16%) ©a**Oli 

(?=•*> (Chiang) 6, *^f#ff 5 , 1 7 7, 2 4 8; 
(Chiang) *B<ftif 5, 2 9 4, 7 3 2; & 
J;L^ir> (Chiang) J. Am. Chem. Soc 1992, 1 1 
4, 10154 ;3^> (Chiang) J. Am. Chem. Soc. 19 
93, 115, 5453 ) . 7 JUX. V J 1 OffiigteC, , O 

x (OH) y^6tt*c:i:fcctOW«tJW6nT*3D, 
d^T¥ftl/Tx<5t*DtLTy=l 8T*5. 

[0 0 17] (b) 7Jl/Xl//HH2fl WttftC. 
SfcttC, (8 5%) *5iCJCC,. (16%) Offi^tO 

'^-rn*^7^xu><k=tt^atit (30%) ^ffits?* 
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mmt<Dfcjfc&i&%o<DMykftMlz& 0 &f$ i 'tz> ^t^t 

(^^> (Chiang) "b, J. Org. Chem. 1994, 59, 
3960#BS) . 7JHl/y^- 2CD«ifittC., (OH) 

tly= l 2TS^o 

[0 0 18] (c) 7Jl/XUy-;i/-3H 7JHl/> 

£?^h,so 4 , »HNO,*J:rjf7koig'&fti:0 9 ot: 

fc*5^SS«S&tt»ffiBfE16 (H,S0 4 -SO,) , K 

n o, * <tr/7kojg-&» t o aiirrs £ 

10 (^XChiang) 5, 17 7, 2 

4 8 ; ^XChiang) £>, dfeBttft 5, 2 9 4, 7 3 
2 ;Chiangffi, J. Chem. Soc, Chem. Commun. 1992, 1 
791 ; 3^ XChiang) Mat. Res. Soc. Symp. Proc. 
1992, 247#0B O 7^Xl^y^-3(Z)«lfj;C, 0 Ox 
(OH) y*^^:*^i:lCJ;DWatJ^6nT*D, d 

[0019] (d) 7ji/xi//-ji/- 4tt, mmm<D7k 
20 nfc y ;i/x u h u v a t <be« \z^o 

^tS^tA^tS (U(Li)S, J. Chem. Soc, Che 
m. Commun. 1993, 1784 #fia o 7^X1/^-;^ 4©« 
filiT^LTHiOCnir-yafct) 2 6«flDhHD* 
'>»Sr#-rs#iJ fc Hn^y;H^nfcC <0 7^xl/> 

[0 0 2 0] (e) y)Vx.UJ-)V-5\^ ^>-fc?>£ 

30 5 (frJ?T«K ^-V XChiang)?), fh5t KoXTetra 
hedron), " -f7>f yt>h ^>-7^X^7 *>>+h 

— y;py;u [60]^;i/xuy — 

;i/X(Ef f icient Onw-Flask Synthesis of Water-solubl 
b [60]Fullerenols) M #BBJ . «#tt-*flyfc*ttN a 
NO, **ttH, S0 4 *T^«^aTTFe S 0< hK 
ifc£i±<5;fr» (n-f (Roy) J. Chem. Soc, Chem. Comm 
un. 1994,275) SfcBN aNO, SIHNO, tgiS^t 

f^C„S&D 6-8<@coxhn43cfc^7'-l 2 Moot 
40 HD + yS$:ttfxhn7;i/xi/;-;^Mt5o d 

n6©*fejBj&»©J0*»*P*tlfiOC.. lifcO 13-20 
fi©b KD*ySStt57;i/Xl/y-JI/S4f 5. f£ 
FAB KS^tr tc J: 0 Hfi IT 1 m<D C, . 

[0021] (f) y)Ux.uy-)i>-6\*. ^;uxi/> 

tii*JCDBH, -T- h^b HP77> (THF) 
50 :t#TfS (v'a.rM*^— (Schneider) S % J. Chem. 
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Soc, Chem. Commun. 1994, 463#Rg) , 
[0 0 2 2] #U7$y t Fn*is)Uti<tlit7)Ux.U 
>mm&. C 60 (OH) , (NHi ) y , *fcJ4#U** 

O, (OH) y (NH.) tttM/M#7SH (R 
CONHJ O^ffiTT^WHiaflE^tJfrt-SttftttC.. 
SftliC, (8 4%) ^ct^C. (16%) OfiiMfe© 

S (^vXChiang)^, *S4#MF5, 1 7 7, 2 4 8; 
fecktf^XChiang) 5, *H*#fF5, 2 9 4, 7 3 2 

[0 0 2 3] zST)U*)l&Zi\Zi?TiJ-)U*?y-mffi 

^$nfc7;ni/>m c„ (R),*fcttc 

(-C,H S -R) *TIB0 3ai^)*ji© ltP^cfcO 
(a) y7;^^fc«y7 U — ;t/* ^ 7 -3BJSM"&£ 

nrc^;uxu>^^c 6l (r) .s&ttc.,' (-c.h 

s-R) ,H Ceo ^;Uxl/>a:> ? Ty7^^>^fc«> J 

T&mmtZ tlfc * fc tt'&IJMfc S *IT H 5> 7 x x;U 
;* ^XD^E J ttiSO (mono-add i t i on) £#x.<5 d i Tr£g ig 
tSut*iTSS (XX^(Suzuki) Science 1991, 
254, 1186;:fe£l/7<1f ^TUlsaacs) Helv. Chim.. 
Acta 1993, 76, 1231#RB) . 

[0 0 2 4] (b) ^7M;M^y-*«86Snfc 
7;Hl/>S»*C„ (R) ,11 C, 7)\sX.ls>£7 

^X(Paulus) Acta Cryst. 1995, C51, 143#BS) 0 

[0025] (c) 7)Wr)u*&; -mmm&tstiit7 

;Hl/>R»#C„ (R) \t. C M 7JHl^>tl- 
(4 h + i/7x-JH -1- (hU/^ky'J^t 

^v) x^u><tosjs^«to*tiE'rsc,, (coc 6 

H 4 OMe) ^^fiJcftSr^A^rt^aiii-rscit^-r 
(ya- (Shu) 6, J. Chem. Soc, Chem. Commu 
n. 1995, 367#fig) D 

[0 0 2 6] -#V7)U*)ls7)\,X.U>ffim&. C 
< 0 (R) i , ?:HT©2l©SffiOD^co l ^{zJ: OS? 

(a) #U7^*;P7;pxU>BtiH*|cJ4, 7JHl/>i 

w^j;u+;i/i«gfs (r.) £©jejsk:j;?k x = 1 & 

UL / M<<tt)15T$^C S0 (R) ^MJW 
S££T«i6TSC:<fca<T*S. (y^v^(Krusic) 
Science 1991, 254, 1 183 #Bg) . 
[0 0 2 7] (b) ^'J7;W7;i/Xl/>^*tt7 
^xl/>tfffi7;i/+Jl/'J^>A$fcB7JW^Ux 
■\"-;Ht* (R*) t<ORrt?45«fcl^*0!)a*i;fc4«niM*: 
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&3C S0 (R) ,OM^§:<i:^t5:t 
(2 F*;KWudl)6, ACS Symp. Ser. 199 
2, 481, 1613#fi§) e 

[0 0 2 8] #U7M;i/7 5 7 7Jl/Xl/>iig#:, C 
mH, (NRR' ) x , tt, BM*t*WS 2 HWfcto 
fc^^;uxi^><hT;u^;i/T^ >^^s/Ctc:j;0, *f/E 

t^x = 6TS^C«oH I (NRR'),©*^*^ 
£ d £T£-J5Kt"S (A— >j.(Hirsch) 6, 
Angew. Chem. Int. Ed. Engl. 1991, 30, 1309#flH) 0 
10 [0 0 2 9] K^l-TT^t; is{7UT)V*)V, ^ 

fcteC 60 (yi7D-Ar) , ^JKTc0 4S^y5"ffi<^3^ 

(a) t y P 7 U # U □ 7 U -*7 

0, x=l-4T»5C„ (C.Hi) 
Sil4:T«JS-r*c:td*T€r*. (*£*(Hoke)S. J. 
Org. Chem. 1992, 57, 5069 ; 43cfctf y if(Tsuda) C 
20 hero. Lett. 1992, 2333#M) • 

[0 0 3 0] (b) tyy^7D7JW^J:WJy^ 

pt;i/^^ji/xu>^^^ [2 + 2] ytmvtmu 

(photocycloaddition) \Z J: £ !7;i/X l/> <hx / > £ <£> 
Sifted; 0, l -7fi(Dxy >f*Jn«j^e»a:S*HE"r-5 

So (^Jl/^XWilson)*,, J. Am. Chem. Soc. 199 
3,115, 8495#B9) o 

[0 0 3 1] (c) ^yy^PT'J-J^Wyy^D 
TV-)U7)\,X.U>ffimmZ, [2 + 4] 5S#:ttjQ(cyc 
30 loaddition)JcJ;3:7;i/Xl/>£ o -*rS z?*?>iz<D 
JElS^cfcO, x = lSfcll2T»5C„ (-CH.CH 
4 CH, -) .©t^S^ASCi^Sftft (-^U 
y$ (Belik) Angew. Chem. Int. Ed. Engl. 1993, 3 
2, 78*JB) o 

[0 0 3 2] (d) i&yy^n7MJl/7jl/Xl/>ii 
[2 + 3] attftfd-JPfCctSC, 7)lJLU>t 7 - 
7)V*rVr>- 2, 3 -zST+f^i/pU^^ytCDK 
JftKlctD, 7J1/XL/ > <D*f/ST S/^I/>~y^7D^> 
^>^y -#JD«J, Co (y^o^/fy-C^ -) 
40 ^^^iT^^ui^T^^ C/^ I— (Prat 
o)£* J. Am. Chem. Soc. 1993, 1 15, l594#fiH) „ 

[0033] s*(t:tto«T«»atiTi^ae«i»»ie 

*<T** 0 fc£Afcf, XXf^$5^ (-O-CO-) 

s. *yu?>f&^ (-o-co-NH-) tt^r«7;i' 

(0 3-;ut^y>/7'><fc*nfc*ttMbd*4:R*a**C 
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tlZ^Vmf&ZnZ, #U7**'&« (-NH-CO-N 
H-) li*«7 5 >* V S/7 >ft *ftfc«ft^fti 
JKJS^ii-^CitCckOB^^n^o 75 F (-NH-C 
O-) lB^»tttt«*(OJU-f X»©fiFaETT#»7 5> 

^c$n-5o #-#*-hiS£'&gB (-O-CO-O-) \t 
b UX^75><0SFaETT#«7 r ;U3-;PS:*xy> 
(C1-CO-C1) chSiS^it^d^^^Dit^c^n 
3. (-CO-O-CO-) tthiJxfA 

7;k*/>», fe±tfSIBtt*U*U7-f >S0 * x-y 

u-;i/7;i/^x— r;w , ^x— t^hB e&tBtt7 
— ;u7;p*;^*x-t-;w ft^ottomMMt, as 

[0 0 3 4] ftl07^Xl/>^r-y±HftfK]|:jeA 

*J60U -1 9 |2«£nT^ 5 1 
3tWiS-80i*SS»Al, *Ufc7;PxU>R» 

*SS#J 1-19 \Z%&Wt$nT^Z>Jjt£<Dv%<D l-2\zL 

VAX)l>*-)l>7?-Mt) 7JI/XI/X C 6P (CH, C 
H, CHzCH: SO,Na) ai 9 tE«StlT 

( co;fr£ (a) - (c) ^3^©lol:«t0tHD + y;i/ 

ftU 3**r<&jS^Sffitt7;PXU>C, l (CH 2 CH: 

C Hi C Hi S Oj N a ) x (O H) y £ 3 5 d t*«T* 
-f 7 y7>ft*nfct«ft; OCN-B-C-D (B, 

^-nsSfflB-rsili^J: Off 3££rt*T#, 7;Ux> 
Sfigffc, C fi0 (CH 2 CHi CH, CHt S0 3 Na) , (O 
-CO-NH-B-C-D) 

[0035] KkT<Dmmm 1-19 WoantS£««-r * 

»4*o±53a:7;Pxi/>tfeticb3tft:d*©fliJtt^ 
[0 0 3 6] S6^»IBJS:KK*-rs*Tt)»:<, 
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eta:*. 

[0 0 3 7] 

1 : Tki&ttCD^U h KD*'>;Mb7^xi/>Ri 
#C S0 (OH) i (7^Xl/y-;[/-7) CD^^c 
^/£7^XXl (10 0ml) h;i/X> (50ml) 

10 *fc»*snfcttfM:C. t *fcttC II 45«kc;CT. <DM& 
WOUfn^07J!/XU> (l.Og) &S<tfK:jfiB& 
S7> ; tx^A ( (NHJ ,S : 0,, 2.0g) , 
^h^^l^^x^A (3 0 0mg) Sfctttfcffch 
U*^ ,, j"U;^yjl/7> : &x^A (7U3-H3 3 6, 
0. 6g) , -«[a£tt«»^hU^A (Na : HPO<, 
2. Og) , *5«ktfai«# (20ml) *^TT*zK» 
^£3fe*Lfc 0 »«fi^»tN2S 1 OflflBSfcU ^ 

fco KJSOi^TB*^, ;U (6 0 

ml) KAn^Tl§ft@#£ft®£i±£:o HtfttR**^ 

OOJB^«J (3 : 1, #®£*)30ml) T2@ft»L 

^7Jl/Xl/>S^C t , (OH) .©Wfifflfl: (8 5 0 
-9 5 0mg, 7*Xl/y-*-7) C 60 ^r- 
5>te*rr* fc K P*^ftJpR»4tt#W*WOitlll^ J: V m 
tiulsfco *4 3 T07^xi/y — 7 <7)fg£?Steb Hp 
30 *S/#ftift©i«Jpfctt>Z3:^«lipbfc. — «»fcfcL l 
2fiJ;0 4>&^t: HD*ySStt5 7^xi/y-JI/tt 
y/fWM7^H (DM F) 4>T*>&9 ©JMPflE* 

£ SlC, 7Jl/Xl/y-JP- 7 (OfflffittH, O- 
DMFSSipTFXy^X (Dowex) -f >3S»»llt3fc* 

^5A^3ibT7;i^xi/y-;i/- 7 ftftjtfcfca-r* c 

0 T*S : IRv, 4I (KBr) 34 5 
0 (b r, OH) , 1615, 1403, 110 7 43 «t 
^578cm" 0 
40 [0 0 3 8] ^M&\2 : **ttO#U t KP^S^Wfc? 

;uxu>BMW*c.. (OH), (7JPxi/y-jk8) 
Ri^7^XP (10 0ml) fd, h;UX> (50ml) 

^tRo(r^Tn*^7Ji/xu> (1. og) UbzfiztfUBfc 

tk (ID (FeSO,, 1. 8 g) , jMMbzk* (H»0 
*30%, 10ml), Kx'>;i/^>"tf>X^>K± 
HU^A (5 0 0mg) ©ck33ti:7x*>tt*H»Stt* 

*5ct^e* (20ml) *-&*-r-5*s*S5te«L 

50 fc, fcN, * 1 OflfflSKU 80*0 
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T4-i 6i$rajDjRLfc. fiDMftNI'H;:, »m<D&tflh 

mjm\z. tk£fzm^yo&*?y-)\s <6omi) \ztu 
it»ftH**tt»s*fc. m&tm&mfoftMiz&K) 

m (3 : 1, &IU£t>3 0ml) T2Ejfe#bfc« 1 ft 
l/>glftC„ (OH) ^Sfilft (9 0 0mg, 7 

7^xu-y - 8 (Dmmmt t K p* W^iP$:cD*iSp 

ttH, 0-DMF»«4iTKXyd7^-f *>3S*»JB3fe 

s^7A^iiT7;pxi/y-;i/- 8 s&JtKnta-rs 

EifcJ:DfT&o*:. 7;i/Xl//-;i/-8©^Sf- 
?li*l:*tt*t)Tft5 : IRv.n (KB r ) 34 
50 (br, OH), 1610, 1397,111043 20 
5 9 8 cm" o 

[0039] mmm3 : u t hd+s/a 

ft7^Xl/>ii^C j0 (OHJ.StttC,, (OH) t 

(7;i/xi/y- 9) 

Rjfc^XP (5 0ml) Id, -^iJ-yD^-C. 
Xl/> (5 0 0mg) {\d)V>ryh (Birkett) Nat 
ure 1992, 357, 479#{&) , ^^it^ P D - C, , 7JI/X 
U> (5 0 0mg) {XZ)Vlry h (Birkett) £>, J. Ch 
em. SOc, Chem. Commun. 1993, 1230#RS) , Sfctt^- 
^^7*D^-Ceo7;i/Xl/> (5 0 0mg) (fcVHry 30 
h (Birkett)^, Nature 1992, 357, 479#Rg) &cJ:tfD 
MF (2 0ml) £?fc*Lfc 0 *««^«fc:N, £ 1 0 

coi. i si) ^^^ftfi(7)7j<^>fb7 :L h^T;i/+^T> : & 

4 0X**«) tcjjp^, 7 0tT2-5^F fl 1I 

;i/ (5 0ml) JcJjP^.T»fiH#:*it»*-B:fc. @#£t 

;i/ (&©£*> 2 Om 1) T2 0iJfejtUfc», K£*4 0 
tT(H»l/T#«t £ a,** h H o * ->;Mt S ftfc c. o 

(OH) Sfcte^^b: HD^yJH^n/tC 
,o (OH) 8 , yjlx.U>m^ (3 5 0mg, yjlJL 
UJ-)V-$) C 60 (OH) .ftcktfC,, (O 

H) •. co ^;i/x u y ~;i/SttDM F «t>-ea>& 0 <omM& 

[0 0 4 0] ^MMi : *Ste©#U t Kn^v;Mb^ 
;i,xi/>^i#c,, (OH):, (7jPxuy-^-i 

0) C0^/$ 50 
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K^yy^u (50ml) \z* ■r'h^n-y-^D^E-Cifl 
7Jl/Xl/> (5 0 0mg) (^u/^(Tebbe) Scinenc 
e 1992, 256, 822#flg) tcttfDMF (2 0ml) £36 

n-tJ-^pqE-C. 7;Pxi/>t^;\py>gf© 1 . 1 
Si) ^^^ffico*K<b^h^T;u^;U7 7 > : €:xOi, 
(5=- h73U-yD^-c„ 7;Pxu>'*(OAny>j^p 

<D1. IS*, 4 0%zK»«) t-iPX., 701CT2-5 

mmm.wistco Kj&<D&Tmz, £t;fcj&K£«*gu 

*9J-)V (50ml) Kira;tTrafiH#*tt»a-& 

(S0tt)2Oml) T 2 Eiffel LfcS, ft^ 

2*irc, C 60 (OH) 14 , 7^Xl/>J|i#: (3 3 0m 
g, 7^X1/^^-10) £x_/fco 
[0 0 4 1] jliSffJS : *»tt<0#U h Ko*^;Wk7 ( 
;i/xi/>R*#c„ (oh) x (7^xi/y-;p-i 

1) <D^« 

JSiS^^XP (10 0ml) tC, 7^Xl/;-Jl/-2 

(1. og) Sfcii7;i/xi/y-^-9 (1. og) , 

DMF (4 0ml) feitfiMMfc** (H 2 0*3 0 
%, 2 0ml) ^**Ufeo »ttfcN,£l 0SHB8IE 
U ^^MW (2 5 4 nm) * 5 - 2 4 Pf M 

£^h^t FD77>*5J;^yX^x- t-;KZ> 1 : 1 

(6 0mi) \zm*-TWin&<Dmfc$:ttmz j & 

£THF£cfctf:xX5P;i/X-^;i,cD2 : lg^fe (&© 
ife30ml) -e2Bifet£Lfc«, ^4 0t« 
LT*»te©:JMJ fc HD*y;Wfc*n&7;i/Xl/>i* 
#:C fi0 (OH), (8 3 5mg, C60^r- ySfc 0 1 5 ( 

i D^^t Fa*rismm&m~?z>7)Ux.u 1 
tiTJfiin-r*. 7;i^xi/;-ji/- 1 1 o*^*^— 

&<B<hi30T*£> : IRv. ai (KBr) 3 4 3 5 (b 
r, OH) , 3243 (W) * 1650, 1400, 1 
0 8 4*5,fctf 5 7 7 cm - ' . 

[0 0 4 2] HiSffJ6 : zpU fc Kn^yWt7^xl/> 
iS^* (7Jl/Xl/;-J^5) CO^^c 
jRfSiS77XnA (5 0mL) td, 1 -3<DWIZ±#>& 

»T»^*S»bfc. «*-««*ttl£J!« (CaC 1 
:) tca^^n, ^—<7)2^R^7^XPBCr) + fl}f A 

^A7k»« (2N) Stt-rSh7y7 P ffl77X3(D* 

^6o*»©isias*^jcr*fc*fc, (cac 
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SLfco — ScO^SttSUfc (N,) W"t»TJi*0]I« 

Lfc 0 J»Tjl^45«t^R*7 5X3AK-e-n-€ f naiHN 
O, (lOmL) J3±tfS«»thU»>A (NaNQ,, 
lOg) ^fiL^c JS^77^3BWi:Ce S 7;i/Xl/> 
(5 0 0mg) cD^>if> (5 0mL, NaiTSI) 

5#&rt<DJEtfre\ C.,©*ft»«3&«*^^«#e(ora 
nge-redHc^fkbfco &&*Kl*/SHiftffi£;j3l>T£ 6 fd 

2mmstw\s* Mm2ntzm&*mT&mnm& (dark 

brown-red) <OjgJK*-^x.fc. KfS<DfeTV$\Z* jgfiJcD 
xBMt£* (NO,) SN.RiSfcckDIifcfeU V^yZf 20 

6«EET"C3R***T*»6 (dark brown) £)@#:£x. 

-hP7;i/Xl/>ii*, C eo (NO,) „ (6 5 0m 

[0 0 4 3J, IRv,„ (KBr) 1 5 7 2 [s, v aj 
(N-O) ] , 1 3 2 8 [s, v s (N-O) ] , 10 
85, 1038, 973, 815 ( <5 ) , 760, 73 
3, 6 9 6, 5 4 5, *3cktf4 6 6. # U — h nffc-&4fc 30 
teTHF, DMF, CH,C1,, CH,OH, 

^^x^aM^F (dmso) t&E<D— f&m&^mm 

[0 0 4 4] #UnhP7;PXU>Ri»#, C 60 (NO 
t) n (5 0 0mg) ^NaOH (3N, 25mL) CO 
7K^4 3 ^Ja^.^ 0 U 4 0tT4» 

l*Lfc 0 fn^(I^<0MeOH (8 0mL) ^P\Z 

«*>SjfrWfr»U ^^y— ;i/ (SSifclSmL) T 
3EIiJfej#-L, Jl£4>4 Ot-eKSbt^U b Ha + y^ 40 

{ktsnt£7)i'X.u>mmfc c. torn n (yjux.u 

y—)V- 5 , 4 3 Omg) ^^Co 
[0045] 7p ij n h P 7)\,3L V >fS^#:OttSKJi07K 

■a-rtcTEO*i< LT7^xi/;-;^- «»^«fr 

□ ffcEJS<0»7«rK:* ^LTl^zgft^* (N 
0 2 ) SN,5Bfftfcctt)|»56L, h^y^^o^T^ 

SliX*«***&^H*ft#*.fc. NaOHC07jcffi^ 50 
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(3N, 2 5mL) SriD^Lfco Lt 4 

fc^Kl> fn?:MeOH (80mL) (D^Zty^ < V) & 

[0 0 4 6] ft^ftCn (OH) nOilWr-^^K 
TCIOT**: IRv In (KBr) 3 4 3 4 (b 
r, s, OH), 1631, 1387, 1 0 6 5, ^Bi; 
ZS4 7 2 ; ,3 CNMR (THF-d 8 , #CD*i«tr- 
2?) 5 1 4 7. 4, 1 4 6. 0, 1 4 3. 2, 7 2. 0 
-8 4. 0 (#*KlP^i) . MS (FAB, JKO-f^ 

*) , m/ z 5 7 6 , 600, 624, 648, 67 
2, 6 9 6, 7 2 0 («#9ft&l 0 0), 7 3 6 (n = 
1), 753 (n = 2) , 770 (n = 3), 787 
(n = 4) , 804 ( n = 5), 821 (n = 6) , 8 
38 (n=7) , 855 (n = 8) , 872 (n = 
9), 889 ( n =10), 906 (n-11), 92 
3 (n= 1 2) , 940 (n= 1 3) , 957 (n=l 
4), 9 7 4. (n=15) , *«ktf 9 9 1 (n= 1 
6) . 

[0 0 4 7] mmM7 : *im&<DtfV (^bU^AX;U 

*-j^h*->JWb) 7;pxi/>^i*c,. (OCH: 

CH 2 CHiCH 2 SOiNa) x , *fcJ4#»J (thU^ 
AXWxj^n^ + yM) 7^XU>i«ftC 
60 (OCHj CH 2 CH: SOjNa) x 
5*5:7 ^=1 (10 0ml) fc, #^£t^ (4A) ± 

TK«snfc7;i/xi/y-;i.- 2 tftH7;pxu;-A 

-9 (50 Omg) 0^fn*ODMF (2 5ml) cf 3 

1. 2^fi) SriDA, *LT£i;fc«^»*5. 0 ISfW 
S^lT7;i/Xl/;-;H2l:»LT«C„ (ONa) 
nW) &£Zfi7)UJLUy-Jl-9\ZMlsT\$Cs* (O 

Na) , *fcttc, (ONa) ■ ® 

YfcL^T^RJfc^MtttLTAfc^ tH>T% 1, 4-^ 
^>X;Uh>Sfcttl, 3 -yn/t>XJH^> ( 1 . 2 

sj««f7«f^, ^n*^^y-;u (so 

ml) ClPAT»fiHfl:oa:»**i;*ii-/t. 
(S(e3 3 0ml) T2IIJHcJ*U X^4 0t:«L 

T-tn-etnefflbfci. 4-^>^;ph>*fcj4i ( 

^AXj^x^yh + ^M) , Cso (OCH,CH, C 
H, CH: SO,,Na) *&H#U (thU^i.XM 
X^yo^^yM) > C 6fl (OCH, CH 2 CH Z so, 

Na) yji^u>mm^^^.rco y;ux.uy-ji 

-9^bFD + yJlg^fct)l. 2^fi<£>x;Uh 
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J&OC.o (OCH : -CHi CHi CHj SOjNa) 
ttC. (OCH: - CH, CH, CH, SO,Na) 

[0 0 4 8] S1M8 (*)l>#;3ri'Mk) y )V 

II^>W#C„ (-O-B-C-D) a CD£>J5fc 

(10 0ml) $HP^Sfc> (4 A) ± 
Tftssnfc7^xi//- ju- 2 itti7;ni/;-ji/ 

-9 (5'0 0mg) O^-fn^CODMF (25ml) + 

1. 2 3*) £JJP*_, *btti;fca^»S5. o&sia 10 
«^bT^;uxixy-;i/-2^*fLT«c lfl (-on 
a) 1 1 (¥J$) *«fctf7;i/xi/y-^-9l:»LTlic 

60 (-ONa) i StllC, (-ONa) ,©SK&Sfi 

r — B — C — D , CHi SOiO-B-C-D, *fcttC 
F, SOiO-B-C-DXcfOS^ttJKdS (tFDt 
vSCOl. 2^S) £*T3ia3ig£j5D*_, M^7 0t 

;i/X-^;U (8 0ml) *iDAT«fiH#<ak»£££ 

^;iOC-^ (&03OmI) "C2-@ft»Lftft, H£ 
*4.01CT«LT, *f/&f£#'J te)ViSS*is)W£ 
Ztlfz) , Co (-o-b-c-d) y)V^u>m 
mw^^tz. 7;pxu;-;i/- 9 SHSltLTifflt £ 

EiftTte, lEtt&fl^SfifcOC,. (-O-B-C-D) 
»£fcteC, (-O-B-C-D) .^etlfe. 7^/ 
ftiS-N (COCH : ) hFD^ySiS-O-S 
i (CH,) ^im-MlS-S-CH^A 
rSJBlvr, C,o (-O-B-C-D) xT§IS^£ 
EJfcSrfr^ #*t*-NH!, -OH, &£tf-SH 30 

[0 0 4 9] ZKBSUfcTtt, B^cttfC^^oTC 
6 7MM^Mt, DttOHTiS (-N (COC 
H,) iWDftBJnwS) o L^L&j&iS, B, C 

[ 0 0 5 0] &mm 9 : 7K»ttg)# U (thU^AXjP 

^x^y^Wfc) 7jnu>Pftc ( , (ch.ch, c 40 

H, CH, SO.Na) a S&tt#U (thU^^XMx 
)\,?U\Z)Vit) 7^Xl/>Ri#C„ (CH, CH, CH 

SO, N a) , CD^/& 
8B«X^7--**jiA6ftfcitLJ6ElB7 5X3A (10 0 
ml) l:H8SIR0OfrtUTN,ft»Ufc. *tlK:7 
;UXU> (5 0 0mg) , ttft4C„ittt7^Xl/> 
h^X> (4 0ml) isitfl, 4-^^>X 

«^ (4A) ±Tft«Lfc. »iSnft75X3BT 50 
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ft, y^htvl^> (DM E> 10ml, &mifo\Zft 
^&Z>^ (4A) ±TttJ»*tlfc) tl:**Shfct7 
^U>*^-h'J^A (7^Xl/>(^ 5-2 0 Si) £E 

m£tkj&i'fz 0 ^t7^i/>t7^ubm*ca 
t^Kcfc oE^^^^nAtcjDx.^0 &&yo&mmM.Bt 

TN,Tfc*^T4l*Wa»bfc. Effi<B**7l5fc, * 
;ft£H, O (2ml) HjD^T^TOS/iStt + PaftSJf 

iu (6 0mi) kudat^ 

fco OWftl^^^y-^ C&[5J2 0ml) -C2lHlSfe 

>x;u h >*fctt i , 3 - yp/\° h >^ J en j ?ti 
*f^-rs7jc»tto^u (thUvAxwxj^ji/ 

ft) , C, (CHiCH, CHiCHj SOiNa) 
tt#U (thU'JA^Wx^PhrM) . Co (C 
H, CH, CH, -SO, Na) x , 7;i/Xl/>Ri#S4 
i^o x(DtaSMffl*nfct7^ l/>t7^'J H 

7JH^>gltoM8f-?[ttOi^ 
: IRv ni (KB r) 1642, 1570, 
1384, 1192, 1038, 797, 750, 60 
3 43Jfctf 5 3 4 cm" 1 . 

[0 0 5 1 3 HSBgiJl 0 : aSU (S«tt7W;Mt$ft 
fc) 7jHl/>SS#:C«, ( — C Hi -B-C-D) x 

ffi^X^^— ^ffl^.snfc^LJ£S^7 5^n A (10 0 
ml) ^WfieflJcO^W-tLTN, SfltLfc. 7 
;UXlx> (5 0 0mg) , ftft&C„Sfctt7JHU> 
S^fek h;i/X> (40ml) feitfCH,SO,0-C 
H, - B-C-D£/tteCF 3 SO, O-CH, - B-C- 

d (7^xi/>(05-2osi) &i&*isit. tomm 
&mmmz&¥Xs2>\,* (4A) itsii^. ^m^n 

f;77XaBl?, DME (10ml) 4> lCi&fi?£n~€- L 

Tmmm\zft¥&z>^ (4A) ±Tft«sn&t7^i/ 

> (7jl/Xl/>(7)5-2 0^t) ^th'J^A (5-2 
0Si(?)7JHl/» £EJfc2i*T, ^^^l/>^-^^ 

4«pW«t#fLfc. S«»7«rfc, ^n^rH, O (2m 
1) tjDAT^TcOE^tt^MftSJfaL, 

(6 0ml) fcinATfcfiHflcSttJRS* 

(*02Oml) T2@ifc»b&«, 

4 0l3-(r«lT*U (m«6tt7^*;Wb.snfc) 7^ 

Xl/>H^ag^C 60 (-CH.-B-C-D) ^^.fco x 
0«lg*7?fifflSnfct7 ^ U>^-y ^ U 
nttftf^c 7^/§il-N (COCH.) ,, t K 

n*yffiiS-o-s i (ch,) ,, *3cfccK^*-;p« 
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m&~ S -CH, -A r %m^T, C 60 (-O-B-C 

-d) ,T««s»*Kj&«:fT^ atJs-rs-NH,, - 

[0 0 5 2] Z<DM-V\t* B^iOtC^I^oTC 
« 7;M^SftJ£j*U *LTDliOH7?»5 (-N 
(COCHJ ,i:«ko««snT^5) o Lafcbfctf 

-[Si (CH,) i-O-],.,,,, C lfl oo7M 

;k c. u7U-;k c T ..o7;wi/7U-Jk c 

7 - ,.7U-;i/7;^k (c^ „7M^x-f;w 10 

i-no. (C i .n7U-;l/X-TM , H > (C 

»~ „7;^7U-;i/x-7-;w ,~ ,oo, <c,- ,.7 
u-;ut;^;I/x-^;i/) i- .... (c t - i*T)i*)V 

5\>M ,~ ,oo. (C,~ 4 o 

;w .oo, (c 7 ~ 60 7M^7'j-;^x-f 
;w i ^ . t ■ , (c 7 . ( ,7U -;i/z;^;u^^-x-t- 

)V) ,~, 0 oo C«KTOt)(D(D^f nTSoTt)«fc^ : 
-R-, — R — A r — , - A r - R-, $fctt-Ar 

©0^"ftlT6oTt)J:^ : -H, -O-Si (C 20 
Ha) }- * ~S-CH,-Ar, -SO,-", -OS 
o 3 -, —CO 1 ", -PO ! \ -O-PO (O - ) -O- 

por 1 , -o-po,*', -o- po (o") -o-p 

O (O-) -O-PO,' 1 , — N (COCH,) i, Sifctt 
-NR, R,. R, R,, 43«t«R,©#^ttMiLTC 
l( 7MJra^lTA r tt7 U— 
[0 0 5 3] jfeffiffili 1 : ^^-t^T^y ^;PXl/>g|^ 
flee. (— NHi ) 6 , ^^7^z^ y ^;i/xi/>m#^c 

«o (— NHi ) *5cfc^h^l3ltT5y 7^Xl/>i 
*ftC„ ( — NHi ) I4 (7^Xl/>75>g) 30 
M%7»97 — ^I^.e.n&Aj£KK77X3 (10 0m 
1) KIHgi3«fctf?P h ^yr^^it—^flxO^Hj- 
fco ^ni:A+ii-yn^-c ( o7;i/xi/> (5 0 0m 

gv (lf;Hryh (Birkett) Nature 1992, 357, 4 
79 #BS) ) % s\*rV& nn - Cm 7Jl/Xl/> (5 0 0 
mg,. (tf;U^u/ h (Birkett) 6, Chem. Soc, Chem. 
Commun. 1993, 1230) ) , it 9 $ 7 D^E - C, . 7)1/2. 
l/> (5 0 0mg, (b*;i/^r^h (Birkett) 6. Natur 
e 1992, 357, 479 #fig) ) Sfctt^- h 5 ^it^n^E - 
C tfl 7JI/Xl/> (5 0 0mg, ^(Tebbe) 6 , Sci 40 

ence 1992,256, 822#flg) ) CD^~f*lrt\ DMF (2 0 
ml) fect^4->?^5 t ;U7Sy-eU>?>*&l4l. 

8 - >>7lf tfS^D [5. 4. 0] ^7>5 :r -t-7-X> 
(DBU, 4 5 0mg) *^Stf(Lfc. -£-<7)»?£K:NH, 

(tt»2 0ml) *6 Ot:tC*5^^T7^PflJCtofcf9 

&m^x®i< 05gfa^i±fco s*s©»7«Ffc, 

i&m**? (60ml) £*n*TtBftH#*«t» 

n^^^y-;u (&02Omi) T2imiit#bfc«, X so 
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£*4 0 tT'KiS L TMt ^ li-7 $ / 7 ibX 1/ > 

mmfcCso (NHi ) «> ^-^^7^y 7;i/xu>^ 

C S o (NHt ) 8 , Sfe«T-h^31t7^y 7Jl/XU>g 

*#C. (N Hj ) l ><Dm&®&z-$-?Lrzo C 60 (N 

H,) ,*5ck^C, (NH t ) z<DyjUX.l/>7^ >m\tD 

MF^T-frteQoimmm&mis, c, (nh,) 

[0 0 5 4] glSSff] 1 2 : ^7^/7Jl/Xl/>gi 
#C 60 ( — NHi ) t?^75;7^Xl/>R»#:C 
so ( — NHi ) *5<i:^h^3-9-T^y 7)\s3LU>WI 
mfcc t , ( — n Hi ) 14 (yjlx.u>y^>m) CD^^K 
fi8»^^^— ^«Ae>nfc^lEElS7 5X3A (10 0 
ml) fcBS£^9ott*LTNt £«tLfc 0 ■e-tlfc's 
^•y-^P^-C.o 7^Xl/> (5 0 0mg. (\z)ls*ry 
h (Birkett) <b, Nature 1992, 357, 479#fig) ) , -N^p 
^□D-C ( ,7^XU> (5 0 0mg, (tV^7h 
(Birkett) Chem. Soc, Chem. Commun. 1993, 1230 
) ) , t^^yDHE-C..7J|/Xl/> (5 0 0mg, 
(t:;i/^ry h (Birkett 6, Nature 1992, 357, 479# 
M) ) £7cte-^ h^=31t-ypqE-C,o 7;i/Xl/> (5 0 
Omg, (5=-^/^(Tebbe) Science 1992,256, 822# 
M) ) ©^1*n*\ *5<fctfDMF (2 0ml) 
fc. »l^tl^777^Bt'^ ^>X7 5F (A 
nir>lk£tirc7)l>x-U>$><D l . i Si(o;\Dy> 
S) STHF (20ml, NaitlgSnW ^TzK 
*ftth'J5A (1. lSIO^>X7= K) chj^H^a 

(C,H s CONHNa) ^CDi&$t 
&--a5^T^SlS^^XnA^^o < C^*5l/^TSDx., * 

JK (15ml, 3N) *fc#U -€-Ofi-&4»S:a^U, 

9 oicti 6«FMjnj»bfe. -tna«Hji«^?&aiixT 
y^y-;i/ (6 0mi) ^jox., WF»eH**tt»*it 

*$S—)l< (&02Oml) "C2IHiJfe*Lfc«, 
4 0C'(?e*LT»J6tS's**7$y7;Pxl/>R9l 
^C t0 (NH,) *Z*7$./7J],X.\s>Vim»Ci 9 
(NH : ) a , ifclir h 7 3-tr7 5 7 7;Px 1/ 

C, (NHi) ,«©»eH#**fc 0 

[0 0 5 5] jfegi] 1 3 : *HBflS*nfc'S*lJ-*;UJEfy 
7^Xl/>R|«:C I( (-A-B-C-D) 

/ 7 )VX.U>mm&Ci* (-A-B-C- 
D) hynVJ-JlsXy 7)lx.\/>mm>&C 

so (-A-B-C-D) nCD-g-fifc 

&ffi%.t>tirzflfg.Klfc7 7 7sZi (10 0m 

^ynq&-C 6 0 7JI/XU> (5 0 0mg, (b*;Pir-/h 
(Birkett) 6, Nature 1992, 357, 479#JJg) ) , 
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^dd-c.o yju^u> (soomg, (t?;i^-/h 

(Birkett) S, Chem. Soc, Chem. Commun. 1993, 123 
0) ) , ^i;^zfu=E-C % ,y)V3LV> (5 0 0mg, 

Vd)\s>Ty Y (Birkett) Nature 1992, 357, 479# 
fiS) ) Sfc«T-h^3-9-yp^-C,o 7JHl/> (5 0 
Omg, xy^(Tebbe) Science 1992,256, 822# 
M) ) CD^m^> THF (20ml, NalTlS$ 

U (4 5 0mg) Sr^Lfco ^tl^HO-B-C- 
D, H 2 N-B- C-D, SfcftHS-B-C-D (A 
□ yWtSnft7;i/XL/>^i. i 3Si0ADir> 
8) ^vftt^fclD*, 7 0TCT1 6 P$M 

«#JnJftbfc. SJ6*T«p»c, iKfcBSji^THF* 

s:* (3 0mi) \zm&isfc&$m&T£&w<Dm%L z ? 

^{C-en^* (S-IUcht) 2 Om 1 ) i^X^-Jl/X 
-T"^ (&[nl<hfc2 0ml) T2IUifc#Lfcf*, 

7jHl/>Ri#C„ (-A-B-C-D) 6 > ^-^7^ 

7;i/xi/>f^#:c 6 o (-a-b-c- 

so (-A-B-C-D) ,4O»li»fe*:^L»fiC0Hfl5: 

[0 0 5 6] £<7)Hgfcfc:*^T, Att-O-T&t). B 

tt-OH*«trX-0-S i (CH,) ,-C»*. Lrt>L,& 
B, C&itfD fi^S fc««£*lT^ 

[0 0 5 7] ^j6fll 1 4 : *U7^/7Ml/>i^ 
C J0 (-NHj) . (7^Xl/>7^ >) 
3**^*5 7 5X3 A (5 0mL) 1 ~D<DM\Z±tbt± 

T»4*g*Lfc. »#-*?&«ttte«Mf (CaC 
li) fcii«fSnT*0, SSfcS£^0 2»EJS:7 5X 

\ZTkmti-h WATkmm (2n> mtsh7y^ 

(CaCl,) 677^3Bth5^ffl757 
ncDlHlc&Blx*:. — ^t&^fSttSW*: (N,) SftSrSST 
■4©IB»^6tH5B*ii-T,- ^77X3 A:fc,£rjCB£ 
■£-<DJIS#TiIU h77yffl77X3t(^7M Uttjg 

■fniHNO, (1 OmL) *3j;tf«f&* (1 0 g) £ 
fcttffiffiSf^-hUOA (NaNO,, 1 0 g) 
yfco £JS75X3B|*H;:C«. 7^Xl/> (5 0 0mg) 
<D^>-t?> (5 OmL, N aiTftjftStlfc) 
AtlfCo 77^3BftOC„|(«tT»ftt4TOtt« 
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&*ig:ft5mL<Dmmzmffii<fz 0 yjv^ymm^K 

TiHNO,8«S77^3At©aSBith l J 
ftO^^fjgTLfco BHNOjiNaNCtCSftRfl: 

fij#L^Lt77^3B^C,o^C^Wc. 
10 ;fco K*H7I*K:, ifi*lo:rBMbg* (NO,) *n,5& 

f^^TSILT^U- hD7^Xl/>R»*, C 

eo (NO,) . ffi^LTn= 12) (6 5 Omg) ©S 

[0 0 5 8] IRi/ ln (KBr) 1 5 7 2 [ s v., 
(N-O) ] , 1 3 2 8 [s, i/, (N-O) ] , 10 
20 85, 1038, 973, 815 ( <5 ) , 760, 73 
3, 6 9 6, 5 4 5, *5j;rjC4 6 6o #U— hPfb-&* 
HTHF, DMF, CH,C1,, CH,OH, *3.ktfD 

"To 

[0 0 5 9] »«X^9-3^«*6n«:*Ll£EJCS7 7^ 
n (10 0ml) ^Bi^^i:rjc?^h^^^n>^>^~ 
Sr^O^ttfco fni:#'JxhD7^XU>Ri#, C 
eo (NO,) n (5 0 0mg) , DMF (20ml) *5 
etrJU / fcTU y>Sfc(iDBU (4 5 0 

30 mg) 5r5t«Lfeo -t<B»«KNH. (fi»2 0m 
1) «6 0CT5«flHll:b&D»h7y^l:**Sft 
Ti/^ K5*f 7-f X/T'-fe h>*m^T®-D < 

arte RmnmTmtz* ±ctzmm&*d7 (6 0 
mi) iziu^xm&m^itm^itrzo H*«t»*ia^ 

2 0ml) T2[hI^UcI, S^^40tT«U 
T, S # U 7 5 y 7;H U >Bt»*C, , (NHJ 

n ffi^lTn=16) <&»6H#*^Afc. n ©«Jd 
[iiSttMTT©* U7^7 S nfc 7^x U- >tc*f 

[0 0 6 0] m&M 1 5 : *U7^7;Hl/>^ 
C so ( — N H 2 ) n (y)UX.U>T O^itfL 
KStx^5 — ifi^^^tltzi^^R^y^TsU (100m 

1) ^PSS*3<fc^h^!yy=i>^>tf— SSlD^W 

hP7;i/Xl/>R»#, C 6 o (NO,) „ (5 0 0m 
g) SiffDMF (2 0ml) 
50 NaNH, (4 0 0mg) ^SDx., 6 0 TCT 7 P#ft1tS# 
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bfco Kfomimiz, £.isrcmmz*? s-)i> (6 0m 

2 0ml) T2EHfe»bfc«. S^40tT£)|L 
T, »J6-T 5#U73y7*X|/>R»#C„ (-NH 
,) n<B»fiH#:£*.& 0 
[0 0 6 1 ] glMffJ 1 6 : *U7$/7;i/Xi/>R»* 
C'° (— NHi ) n (7iHl/>7$» 

^ T7 — x. £ tlfc^lJ@EJs[jS (100 
ml) fcBee«D0W-tL/TN,tSEb&. *n»C^ 10 

slcffi*«**fi« i 4 kib^s nt^53SU-hD7;i/xi/ 

C.o (NO,) n (5 0 Omg) feiC/DM 
F (2 0ml) £3S*Lfco #«SnfcjR*S:7 5;*:3B 

>&<D1. I mm). £THF (2 0mU Nait'II 
^n^c) *T7K*{L^-hU^A (^>X7^ 1 . 1 

A^>X7 3F (CsHsCONHNa) CDjg?££*_fco 

(15ml, 3N) 4>fc»U 9 0 

T;*^/-;U (6 0ml) KJjpA, «&B#:£fct®£-ti: 

*$J— )V (#13 tt> 2 0m 1 ) T2iatSfe^Lfco^> 
T, K£4»4 OICTKflILT, *fJSt^)#U7ay7;i/ 
Xl/>^ftC S0 (NH,) n (CCT'nH (^ L 
T) if$8T&£) <&»fiH#£-£*.fc. 30 

[0062] jiis^j 1 7 : mmznrz#v*)ifi; y 

;UXU>K»#C.. (-A-B-C-D) n 
fiS^^^— d^ffif AS nfcAi£SJS7 "7 ^3 (10 0m 

f£*mmm 1 4 ten* nt ^ * # u - h p 7 )vx. v > 

gfagfl:. Ceo (NO z ) n (5 0 0mg) , THF (2 
0ml, NaiTWSnfc) & &Zf4 - V*^)17 ^ 
yt 9 'Jy>SfciiDBU (4 5 0mg) *35#Lfc. * 
n^HO-B-C-D, H:N-B-C-D, SfcttH 
S-B-C-D (ADy>ft7;i/Xl/>f(Z)ADy>S 40 
(0 1. 3 31) CO^m^^JJDX., *OjS^**7 01C 

&• ^-OH^^tK (3 0ml) ©*^a»L35t*«6lD* 

lUOIIlfc, ^T^nSr* (^0tt)2Oml) 
i/X^l/X— (&|H£t>2 0m 1 ) T2® 

a*iBft:anfc#u*;^y ^;pxu>g|^c, 0 (- 

A-B-C-D) n (IctnH (¥*§LT) «J8T» 50 
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3) 

[0 0 6 3] Cltf^lgHC&^T, Att-O-TfStK B 
*±tfCBa^oTC,7MJI/S)gffiL, Dtt-O 
HT*5, l^L&7^£, B, C*5ck«D (ifrgfc«b, 

[oo6 4] mmm 1 8 : #ij7^y7;ni/>BS*<fc 

^tlfctt^. Ceo (-NH-CO-NH-B-C- 
D) , <D^f& 

KfcyyT,^ (100ml) \Z. $H\&5^ (4 A) ± 

Tftftsn&#U75;7ji/xi/>g [*&S0ai4-i 

6*^0 7JPXl/>75>S, Co (-NH,) n, 5 
0 Omg] , ^UTS 7 7;bXl/> [^Jg^fJ 1 1 £fc 
Hl2*e.toC„ (-NHj) 5 0 0mg] , 
T^yy)lJLU> [#|J60iJl l£fcHl 2fr*><DC 
60 (~NHi) 8 , 5 0 Omg] , J/:lifh731j-7 5 
/7^Xl/> [ifi«lli&lil2*5©C„ (-N 
H«) ,4, 5 0 Omg] (D^-rtl^CDzy^^J^JlAT 
5 K (2 5ml) £<B»«fcE«tt 

<Vv7t- htiimnocN-B-c-Do 

(^<0ttfflSnfc75/«Ol, 2 3*) s 
jDAAco f^gi^lfig^^L 6 O < Cfc;fc^T40# 

(8 0ml) £iO^T^fi@#:£ftj^2^;fco ^09@#: 

X-^;i/ C&@£*> 3 0 m 1 ) -C2|Uifc}^L^, X£ 

tT4 onc^is^TftSfcbT, #et57;i/xi/>»© 
tfU (^tfy-^UT) , c so (-nh-co-nh 

-B-C-D) n£*.ifco / \W7^;7il/Xl/X ^~ 

fMOCn (-NH-CO-NH- B -C-D) fi , C 
«o (-NH-CO-NH-B-C-D) 8 , SfcttC. 

( — NH — CO — NH — B — C — D) l( «n*ftA6 
n^>o T^y^SS-N (COCH.) tFP^i/fil 

a*-o~s i (ch 3 ) ,» s 

-CH, - A r Srfflt^T, C 80 (-O-B-C-D) x i 
©K«HiaEJC*ffl^ Mt§-NH l4 -OH, 43 
W-SH«M5§:t^§o B, C*5J:^D 

[0 0 6 5] ^ifiga 1 9 : #U75y7;PXl/>R»ft 
*nfcfb^«j, C eo (-NH-CO-B-C-D) x^) 

6^77X3 (10 0ml) 13, A^-SnS^ (4A) ± 

■ctt*3nfc#y7$>'7^x»» [jmhim^i 

6^5©7JPXl/>75>g, Ceo (— NHj ) n, 5 
0 Omg] , ^D"7$ J 7Jl/XU> [^JS^J 1 1 ^ft 
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Bl2A>^OC„ (-NH,) «. 5 0 0mg] . -*t>5> 

7s;7Mi/> mmmi 1 *fc«i 2^<e><oc 

,. (— NH») 5 0 0mg] , Sitttf h73f7S 
/7;Hl/> [*SS0iJl lifcBnA^CC, (-N 
H.) !t , 5 0 0mg] CD^Tn^W^^^P^l/AT 
5 F (2 5ml) +»ttSas*Ufc. d©»*fci«EJ6 
ttBttf[flS«l*IES4J«t ^ h U xff 5 >$ttt5 C 

1-co-b-c-d (ommmfflkvomm (#* o&m 

Snfc75/*©1. 2^*) (4 A) ± 

TKS^nfc. 6 0 0mg) £flD*.fc. ^^^^ifig 10 
&^L7 Ot;tc£s^T4B#P B i !jft#bfc. SttttDOttTI* 
(C. y?DD^^>* (8 0ml) £flD7LT*§fe@#:£: 

O^T^tlSri^no*;^ (#[Hl<hfc 3 Om 1 ) T 2 
Elife**Lfc«. lt21'T4 0T:c*lf>T(a»Lr. *f)& 
TS7;pxU>3ROjpiJ 5 F) . c 

.. (-NH-CO-B-C-D) n?;Wc„ 
5/7>iPXU>, ^-i7^75/7;UXU>. Sfctt^;* 
S73D-75; 7;i/XU>S-HJ%iS^ (starting reage 
nt) tl/Tffiit -SKiSTtt. lESS^b^fflfigO C 20 
,. (-NH-CO-B-C-D) «. C. (-NH-C 
O-B-C-D) 3=fcttC,. (-NH-CO-B- 
C-D) „m*ft»6n«. 757SIS-N (C 
OCH:) tKD + y«II-0-S i (CH,) 
fei^t-M8S- S - CH, - A r SfflHT. C 
,, (-O-B-C-D) x£©Jtt#(USEJfc£fT^. » 
JST^-NH,. -OH, cfeitf-SH^igSSr^S^ 

[0 0 6 6] g^M^U 2 0 : £jfo#©jfigtft«9*<D&ai 
ffi^*i&^J£LT<E>7k*§tt7;PxU/ — )V- 1 
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T^ffl * nfc^A-y- > ~jm$ i 2 p$m cow M \z^-m\z 
izkvu&mztitc) &ia^(c7;^=x^A?iT■^l^TS 

AO^±(CBtl^4 ] ©^.x>l/X-fe;l' (li5cm) © 

i*j«tfi*>nfc'sAu >-fb$n^ita.s? (o. 2mi) i- 

MWti&MWmm (PBS. 0. lml, pH7. 4) £ 
*l>T*a*#TTIrMLfc. 2 0 0»WO«!W«K, 

p b ss*^«t i ©^^m7ttt^feTab^;p->yx> 

1. Oml. 0. OlmM) £-tr;i/CDtp IcWtU L. 

Tj&^-y->7 p ju^e^^Lfc^^m^^$efr4 o o# 

IW»::toifcD*W!«n::Slj£U;fc. C1<£>OT?ST«. 

[0 0 6 7] Hl*#JHT*i. fettl£ttft4)&«j§tt 
(¥^6 0) 3&»6©^jib.u->^*«;p->y->©» 
S0^IC2 8 8 8fl/l Og»ra«)^l:3t3S*7Kip*^b 
7c. Bi;it*^fflMt>7'J^ 6 0 (i g/m 1 ©g 

fi^Yb^sftsa***!., -rtj.t>%3 9 7«/i os>iw*« 

8 6. 3%<Dmffi£M&&}m&m-r2>£\i:& 

•5 : 
[0 0 6 8] 
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3 



m m 






F * 


s* + 


*4> (%) 




F 


60 


0 

60 


648.2 
306.5 


52.7 




M 


60 


0 

60 


2887.9 
397.0 


86.3 




F 


42 


0 

80 


4945.9 
1206.7 


75.6 


&83 4SS- 
i a* not 


F 


42 


0 

60 
80 


7157.8 
1275.4 
1335.0 


82.2 
81.4 


1 &tt 


M 


60 


0 

60 


5802.3 
1508.1 


74.0 




M 


78 


0 

60 
80 


2167.3 
1 139.3 
~ 618.7 


47.4 
71.5 




F 


38 


0 

60 


1537.7 
596.6 


61 .2 




M 


67 


0 

60 


741.7 
576.9 


22.2 




M 


69 


0 

60 


2601.2 
575.5 


77.9 




F 


72 


0 
10 


1 679.7 
948.4 


43.5 




F 


56 


0 

60 


1237.0 
182.4 


85.3 



+ i o r*3 k 4? \) * m & 



m 1 



[0 0 6 911 

Mfe 30 
lfeff*6*(7)ia»Ybtt*l!K<OiBS«A-f A (Heim) b, J. 
Pharmaocl. Exp. Ther. 1991, 256, 537fC«tOffiftS 

OAC (3 7. 5M) SrSSiDbfc. ***BNj<B»7P# 
Kl, N-IfHH^F (3mM) SJDATvh^D 

Lfco O, ■■yh^DAC^teBtSCtSU^ 
SaTTigttfc. MftftyXAi'- if© 

tt^lfcftR&Ott (Fe M ) mna^tifcyh 
^DAC0S£^ffiU A= 5 5 0 runic* It* 



[0070] 7;pxi/;-;i/-iSfdj;7Ji/xi/y-ji/ 

^»7P^> (lOmM) [i0 2 -"Ot^^3 2 6. 8 
±3 6. 6nWcm7» (n=5) <Z> 
KiWraS-B-fc. O, • -<0^*tt*^ 1 0"\ lO'^i; 
l o ■ 4 M^ISo 7^x 1/ y - i/ifcitif (fto^ 

[0 0 7 1] 2 2 : StitmSi* 

7;i/xi/y»;i/- i $$&tfy)\,x.us — 2cd^#<2 

tlTSJlLfc. 7 7>t? (Huang) 5, Eur. J. Pharm 
acol. 1992, 221, 381 Jafc^, SSCBMUfc: 
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Sterne 1 0 %mtt!ta.ffitfffi3E.2tlT^2>DMEM18m 

KWWtCgfi^RttMfflJIS (2. 5 X 1 O'mofflM/V 
x;i/) £0. 5 %J3&^Jfilff*T4 8 fH5TO*f 3d<hK 
<fc<0»li:£1±7t. *fc«*c«*sy. T&:b*>5%Jte^ 

£ [' H] ^S.zS> (0. 2 0 1/^1^) ©-tOft© 
milUwilZ 2 4 Bf Hffio ft. £ 6 2 4 P#Pfl©Jg§|^tr , 
ifflSa^lsIJRL, iJD^.6nfc [ ! H] ^3 

[0072] 7;nw— i *5j;at7;i'Xi//— ju 

(IC„) £&*©*ffcK:|i§LTff-£tLfc. 5 %J&^Hii 

» c <t 19 ct?6 $ n* ^ ■y-*(Dih < gpimffi<DmMi%m*~. 

© [ J H] ^5v»>OjnACH-r*»Jia'«ttl 2 5 2 7 
±20 1 1 c vm/V x.)V7?$>Z>Z.ttffL^ti'£nrz. 
l o '~i o- 4 M©^a®Htcfett-5 7;i/xuy-;p 

\ZttVTPmffiZ2Z-rz\tW [ 3 H] ^5S?>©iOA 

*mto?z\zz>nTmm&&v>m>i&'j>&m&2tirzo 

ICtt (n = 7) \Z7)VX.VJ-)\,- 1 K^LTtt 

0. 30±0. 0 7 MM. f LT7;Hl/y-;i'- 2 
!5LTtt2. 2±0. 5 AiM-C3g>5tS!l^$nfc. 10 

■ 4 M©S#a**tr*tt^7KStt7;uxuy-;u©ft^ 
mummty^vy-jv- i k:hltH9 8. o± 

1. 7%, 7;PXl/y-;l/-2lCMLT«8 7. 0± 
9. 8^t*5tt^lHfc'$nfc. -tl£>©^-^£ 
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iijttffitt©5 o %V9M^^izity juj^u y 

l«t«5 1 3 0 Ml#^7X3JPh*>El& C 

w -;p*^-y-^©iiiiWRm«5iffli , stcfetti^m^^ l 

tO 0 7 3] 7^3;Hf>»<>:tfc^Ttt-Sd»fCi*^7;p 

x.uy—ju- i *5j;^7;pxuy-;L,- 2 ©stttmsff 

ttt NT- 'J >/tejfo.ffiCEMffljjg (;* 'J — 7>h% D 
10 7^ l JA>-M7'-Mff3W 

te. 7^x1/7- ;u- 1 *5i:c/7;pxu-y-ju- 2© 1 
C so tt(n=5)«3. 5±0. 6tfM*3j;^4. 3± 
0. 8 /tMTftsct^nft^nft. ftm\z> yjux. 
VJ—)V- 1 © I C so tt7-Xn;i/t*>K©6 0fST& 

-5. ^;pxi/y — ;u- 1 is J;ift7;i/xi/y— yv- 2 ©g 

^(WiS^i^ft-etl 8 6 . 0±3. l%*3«ktK8 7. 
0±3. 0 

[0 0 7 4] fB©ffig| 

nmfr *>i&w.-&-f\z*mm$:m* om&is&zf&mzm 

•^•$-a--57i66©a^©^S*5J:^a^fTP C ttfT'Z 
-5. fcixll #U x— r-JiV) fdv&mmzfd.m 
Lfctf, #U (fi#x— ^ft57;ni/>i 

i^t, ffio»«t»»i ! i : ai*©(eHi*jT»*. 

30 ffc^arftififl^q^ST^^T*?). (a) &7JUX 
^/-^©^flfffitS&U ^lt (b) tt7;pxu-y- 

IH2] 0 2tt^^^©jja i gR?f^jiS©ti5fiJc£; : § : tcP > 5 
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(51) Int. CI. 1 

C 0 8 G 77/04 

// A 6 1 K 7/00 
31/765 
31/77 
31/785 
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